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NEW APPROACHES TO NUMERACY

FIGURE 29. By rotating a sphere on which an equator has been
drawn, it is easy to see that the images of a circle are always some
type of ellipse.

FIGURE 30. To draw cylinders and
cones, one begins with an ellipse that
represents a suitable perspective as the
circular base.

A cube looks different from different perspectives. A sphere on the
other hand always looks like a disc. Any way we look at it, it looks
the same. If we mark an equator, then various views give images that
are ellipses in different positions (Figure 29). Students also need to be
aware of the basic principles of drawing these fundamental forms. It is a
fact that a circle always looks like an ellipse, including the extreme case
where the ellipse is still a circle or where it degenerates into a doubly
covered straight-line segment. Observing this fact makes it easier to
draw convincing cylinders and cones (Figure 30).

Modern computers are fast enough to produce a sequence of images
showing different views of a rotating cube or hypercube, giving the il-
lusion of a three-dimensional object. This process is very familiar to
today's students who have grown up with computer-animated special
effects and television commercials. We can make use of this experience
to give students new appreciation for mathematical forms. As interac-
tive programs become more widely available, students of all ages can
have unprecedented opportunities, never before possible, to manipulate
and explore geometric forms in three and higher dimensions.

COORDINATES IN DIFFERENT DIMENSIONS

One of the most important insights we can transmit to students at all
levels is the utility of coordinate descriptions both to specify locations
and to give instructions. Examples of coordinates can be made available
at every stage of a child's development. There is no best way to develop